In vivo anti-tumor activity of combinations of interferon alpha and interleukin-2 in a murine model. Correlation of efficacy with the induction of cytotoxic cells resembling natural killer cells.
The in vivo anti-tumor activity of 2 recombinant cytokines, interleukin-2 (rIL-2) and human hybrid interferon alpha (rHuIFN-alpha A/D), were tested using the murine reticulum cell sarcoma M5076. Experimental hepatic metastases, following i.v. injection of tumor cells, and tumor growth and spontaneous metastases, following s.c. injection of tumor cells, were inhibited to a greater extent in mice treated with a combination of these cytokines than in animals treated with either one alone. When used in conjunction with surgical removal of the s.c. tumor, treatment of mice with both cytokines significantly prolonged survival of tumor-bearing animals. Injection of normal mice with a combination of cytokines, but not with either cytokine alone, resulted in a marked increase in cytotoxic activity of hepatic effector cells. The effector cells in these mice appeared to be NK cells since this enhanced cytotoxicity was markedly reduced in animals treated in vivo with anti-asialo GM1 or in NK-deficient beige mice. Furthermore, no in vivo efficacy was observed in M5076-bearing beige mice treated with these cytokines. Thus, injection of mice with rIL-2 and rHuIFN-alpha A/D results in the induction of an NK-cell-like population in the liver with enhanced cytotoxic activity that correlates with the observed anti-tumor activity in vivo in this murine model. These results suggest that combinations of cytokines, in particular IFN-alpha and IL-2, can be effectively used in combination for the treatment of tumors and/or metastases.